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US ENERGY DEMAND FORECASTS
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Electric Transportation

Source: US EIA Projections (2019)

• Continued modest growth in overall energy demand in the US



INTERNATIONAL ENERGY DEMAND 

FORECASTS

3Source: Global EIA Projections (2018)

Regional Sectoral

• Significant growth forecasted for energy consumption globally driven by 

continued industrial growth in Asia



STATIONARY POWER TRENDS
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• Distributed generation should continue to grow (large share for solar)

• Globally forecasts suggest increased penetration of microgrids

Source: Navigant



STATIONARY POWER – NEW ENTRANTS
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• European oil and gas companies expanding into distributed energy 

resources businesses

Source: Bloomberg NEF



STATIONARY POWER SEGMENTS
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• Largest growing 

segment

• Existing customer base 

(backup power)

• Cost challenges (need 

to compete with grid 

power)

• Utility adoption

• Cost targets less 

challenging (diesel 

displacement)

• Utility not involved

• Smaller segment

• Remote sites not easy 

to access (higher 

costs)



LARGE TRANSPORT OUTLOOK
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LARGE TRANSPORT SUBSECTOR TRENDS
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Marine

• New sulfur standards by 2020 and potential targets for 
GHG in 2030 and beyond

• Slow and steady growth globally

Aviation

• Continued pressure for emissions reductions

• Growing interest in electrification (short haul early entry)

• Global growth story

Rail

• Passenger rail electrification common

• Freight rail electrification challenging (10s MW)

• Asian markets will continue to grow



LARGE TRANSPORT INNOVATION TRENDS
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• Could systems proposed under the INTEGRATE program be the 

“bridging” solution?



MARINE POWER PLAYERS

10Source: BNEF

• Sulfur and eventually GHG standards will require new propulsion solutions



AVIATION PLAYERS
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VALUE CHAIN 
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Materials Parts Components Systems Customer 

Service 
Provider 

e.g. SiC e.g. Valves e.g. SOFC, HX e.g. Engine+BOP

e.g. Engie, EnelX

• Grid connected system will likely require going through a service provider for some companies

• Off grid and transportation sector systems may need to work with a “system solution provider” to get to 

end customer, e.g. Halliburton, Maersk, Boeing

• Further down the value chain, the more compressed the margin unless product offers a significant benefit 

and is not easily replicable

• Supply chain issues (novel materials, tooling etc.), needed for unique components can also prove 

challenging for economics



SYSTEM BUSINESS MODEL CANVAS
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Hypotheses:

- Working with a strong 

commercialization partner is 

essential because this an 

OEM play

- Depending upon size and 

scalability, multiple segments 

could be served

- Value proposition will be 

driven by LCOE 

- Certain segments could pay 

for additional features such 

as reduced emission, noise 

etc.

- Ability to remotely monitor 

systems is becoming 

increasingly important

- Manufacturing cost model will 

be required in Stage 2 and 

beyond to “sell” concept to 

next stage funders



COMPONENT BUSINESS MODEL CANVAS
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Key Hypotheses:

- Existing manufacturers could 

launch component 

improvements as the next 

generation of products

- Since components are part of 

the CAPEX and O&M (non 

fuel) cost structures, need 

them to improve efficiencies 

while remaining cost neutral 

(if not lower)

- Component manufacturers 

have greater flexibility in 

terms of products reaching 

multiple, related markets (but 

more competition)

- Licensing revenue a more 

likely path for university or lab 

demonstrations/pilots



TEA ASSUMPTIONS
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VALUE PROPOSITION (II)
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How to win with new tech 

 CAPEX will be an initial 

disadvantage but economies of 

scale can deliver improvements 

(need scale up partner)

 Minimize variable O&M (fuel), by 

enhancing efficiencies, eliminating 

more expensive and dirtier 

alternatives

 Minimize fixed O&M, reduce labor, 

implement digital solutions

 Minimize variable O&M (non fuel), 

by minimizing parts, 

miscellaneous materials (e.g. 

water), implement digital solutions

 Robust cost modeling (using 

aPriori, DFMA2019, PLM etc.)

Notes

• CAPEX base ~$400/kW and new system ~$2000/kW

• Efficiency base ~35% and new system ~70%

• Diesel fuel, $1.5/gallon

• Fixed O&M and variable O&M (non fuel identical)

• No cost of capital or financing assumptions made 



CONCLUSIONS

‣ Global energy demand trends indicate potentially large 

emerging markets in Asia for systems developed under the 

INTEGRATE program

‣ Channel to market for systems in stationary power markets 

could be through micro-grid solution providers

‣ Applicability of systems proposed under the program for 

maritime applications requires further exploration

‣ Business models will impact the type of TEA that must be 

conducted to assess product value proposition
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